To the Editor-Recently, Schmidt et al, for the first time, shed light on the interaction of Aspergillus fumigatus with human natural killer (NK) cells [1] . They revealed that ''higher perforin levels correlate with higher killing activity of Aspergillus hyphae.'' This finding, together with the observation that perforin alone is able to damage the fungus, allowed them to conclude that perforin is a major mediator of NK cell antifungal activity. In our view, these important and relevant data unambiguously attribute antifungal properties to perforin. However, the authors do not necessarily demonstrate that perforin is specifically released by NK cells upon stimulation with Aspergillus hyphae.
Schmidt et al demonstrated in Figure  3A that a similar antifungal effect was observed both after coincubating NK cells in direct contact with hyphae and after inoculating hyphae into the culture supernatants from NK cells alone. The lack of additional fungal damage in the NK cell-Aspergillus coculture suggests that the fungus does not further increase the basal perforin release by NK cells. Thus, the described antifungal effects might have occurred because NK cells, which were highly primed with interleukin 2 (IL-2), spontaneously deliver a factor with fungicidal properties (independently of the presence of A. fumigatus).
Moreover, according to the authors, the perforin pathway is involved in hyphal killing via a contact-independent interaction. However, it has been previously demonstrated that perforin (localized in the lytic granules of cytotoxic lymphocytes) is delivered via a finely controlled degranulation process correlating to the appearance of the molecule CD107a (lysosomal-associated membrane glycoprotein-1, LAMP-1) at the effector cell surface. Contact and adhesion between the effector and target cells are prerequisites for the initiation of this distinct mechanism [2] [3] . Thus, based on current knowledge of NK cell cytotoxicity, involvement of perforin, independent of a contact-triggered degranulation process, is questionable.
We recently published data on human NK cell-A. fumigatus interactions. Investigating the perforin pathway, we analyzed the expression of CD107a and CD107b on NK cells challenged with A. fumigatus germlings. We did not observe any substantial expression of CD107a and CD107b. Instead, we could demonstrate that interferon-c (IFN-c), which is induced by the germinated morphotypes, substantially mediates the NK cell fungicidal effect [4] .
Interestingly, Schmidt et al note that in-culture supernatants of NK cells with germinated morphotypes of A. fumigatus decreased IFN-c and granulocyte macrophage colony-stimulating factor levels after 6 hours, whereas RANTES release was unaffected. It is well documented that cytokines and chemokines are secreted by NK cells in a time-dependent pattern. Upon stimulation with K562 cells, chemokines such as RANTES are secreted very early (within 1 hour) and their expression levels remain stable over time. In contrast, IFN-c demonstrates a delayed maximal induction, which afterward decreases [5] . Our study confirmed the time-dependent induction of IFN-c upon stimulation with Aspergillus germlings; we showed a temporal escalation of IFN-c on both gene expression and protein levels. After 6 hours of coincubation, maximal messenger RNA levels were observed, without any substantial cytokine release, which occurred at first after 12 hours of coculturing [4] .
Furthermore, coincubation of lymphocytes with fungal lysates and toxins caused increasing apoptosis rates over time (2.2% after 1 hour, increasing to 20% after 6 hours of culture) [6] . On the basis of these 2 time-dependent parameters, one could provide an alternative interpretation of the Schmidt et al data, that is, that the lower levels of IFN-c after 6 hours of incubation reflect a time point when apoptosis of NK cells overcomes the cytokine release. Thus, at later time points, time-dependent signaling might have counterbalanced apoptotic effects, resulting in higher levels of cytokines in the presence of germlings. Data obtained at single time points are often only snapshots, whereas time-course experiments generally lead to a deeper understanding of the biology of NK cells and their interactions with A. fumigatus.
Finally, the majority of experiments were performed with NK cells generated under different in vitro conditions (highly cytotoxic NK cells, expanded under longterm culture with high amounts of recombinant human IL-2) and challenged with very high effector to target ratios. Such inconsistency might induce diverse biological properties of NK cells.
In summary, the considerable data of Schmidt et al would be strengthened by a deeper methodological and functional analysis. These represent essential prerequisites if NK cells are to be considered as future immunotherapeutic tools.
